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Summary 
 

This document describes the Heat exchanger cleaning procedure. The content includes the step 

7, 9, 10 and 11, requested from the overall sequence of the HX manufacturing, as described in 

RD-2: 

 

2.  Cut soldering sheets in correct shape 

3. Vacuum brazing stack of plates 

4. Cover all entrances to avoid particle contamination 

5. Measure the dimensions of the soldered stack of plates 

6. Turning and machining of stack of plates to final dimensions 

7. Clean & cleaning check HX parts (stack of plates on outside, and container part) 

8. Vacuum brazing (lower temperature as previous brazing) stack of plates to housing 

9. Visual inspection after brazing on cleanliness 

10. He-leak test to check stack to container solder  

11. Visual inspection on cleanliness 

12. Clean storage of brazed assembly 

13. Cleaning before welding 

a. Cleaning check on combined brazed assembly 

b. Clean & cleaning piece 13.1 prior to welding 

14. Weld HX orbital welding according to AMSTR-NLR-PR-54 
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1 Scope of the document 

The procedure in this document describes the cleaning procedure during Heat Exchanger 

integration steps.  

 

2 References documents 

 Title Number  Date  

RD-1 QM FM Heat Exchanger Brazing 

Procedure 

AMSTR-NLR-PR-052-Iss02 July 2008 

RD-2 TTCS Heat eXchanger design Report AMSTR-NLR-TN-053 issue 1.0 February 

2007 

RD-3 Quality check procedure HX 

brazing test 

AMSTR-NLR-PR-003 July 2007 

RD-4 HX QM/FM Orbital welding 

procedure 

AMSTR-NLR-PR-054 July 2008 
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3 Description of to be cleaned parts  

3.1 Cleaning objective  

The objective of the cleaning is to satisfy the cleanliness requirements as described in TTCS overall 

requirements document AMSTR-NLR-PL-02 TTCS Requirements Verification matrix LP-18a. In 

more detail the requirement is:  

 

The maximum number of non-metallic particles in a 100 ml sample shall be as follows and is 

equivalent to MIL-STD-1246 C class 100: 

• > 100µm none 

• 100 µm 5 max 

• 50 µm 50 max 

• 25 µm 200 max 

• 10 µm 1200 max 

• 5 µm no limit 

 

To adapt to the AIDC available equipment the requirement is replaced by a value in TDS (Total 

dissolved solids).  

The requirement is rephrased to:  

• No visual particles in the residue sample 

• TDS < 0.045 ppm  
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3.2 Cleaned parts before second brazing step 

The parts for the second brazing step are shown in Figure 3-1. 

 

Figure 3-1: Second step brazing assembly 

 

Figuur 3-2: Part 14.1 before brazing to stacked plates   
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3.3 Cleaned parts before welding step 

 

After the brazing of the stack to the container part 14.1 to the stacked of plates another cleaning 

step will be performed prior to welding. The following parts are involved:  

• Part  13.1 as shown below  

• The assembled stack of plates brazed to housing 14.1  

 (unassembled shown in Figure 3-1)  

 

 
 

Figuur 3-3: Part 13.1 HX upper part housing 
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4 Cleaning & cleaning check  

4.1 Cleaning & cleaning check of part 14.1 

Clean part 14.1 with the steps of Table 4-1. Don’t use A-1-2(TURCO) to degrease parts. 

 

Table 4-1: Surface treatment sequence 

After these steps put the part in a plastic cup with IPA as shown in Figure 4-1 and perform 

ultrasonic cleaning. 

 

Figure 4-1: Ultrasonic cleaning in IPA 
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Check the cleanliness by: 

• Visual inspection of the IPA (take a picture) 

• If visual particles are shown repeat the ultrasonic cleaning with clean IPA 

• Performing a TDS measurement < 0.045 ppm  

o Please consult the TTCS PM in case the value is not reached 

 

4.2 Cleaning & cleaning check of stacked HX part  

The part as shown in Figure 4-2 will follow a different cleaning scheme. After turning the 

following steps should be followed.  

1. Perform all these steps in a clean room environment 

2. Use gloves in all below steps 

3. Keep all 5 holes closed with stops 

4. Clean the outside surface with preferably IPA  (or MEK) with a cloth 

5. Remove the stops 1 by 1 and clean the surroundings with IPA (or MEK) with a cloth 

a. Pay attention no cloth is left in the opening 

b. Make pictures after cleaning 

6. After these steps put the part in a plastic cup with IPA as shown in Figure 4-1 and 

perform ultrasonic cleaning. 

7. Check the cleanliness by: 

a. Visual inspection of the IPA (take a picture) 

b. If visual particles are shown repeat the ultrasonic cleaning with clean IPA 

c. Performing a TDS measurement < 0.045 ppm  

d. Please consult the TTCS PM in case the value is not reached 

After the cleaning check start brazing preparations for second brazing step as described in 

AMSTR-NLR-052 issue 2.  

 

Figure 4-2: Second brazing part (Phase 3 in final processing) 
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4.3 Cleaning & cleaning check before welding 

 

It is assumed the brazing of the two parts is performed in a clean environment and the brazed 

assembly is cleanly handled. After brazing first a visual check on the cleanliness is done. If 

contamination is found the TTCS PM need to be informed and an additional cleaning step will 

be defined.  

After a successful visual inspection or an additional cleaning step, first a Helium leak test is 

performed to check the brazing between stack and container. Then the parts are stored in a clean 

environment in a bag.  

Prior to welding a second visual cleanliness check on the stack assembly is done, clean the 

black surface (cause of brazing stop-off agent) and part 13.1 is cleaned according to the standard 

procedure and checked on cleanliness.  

 

If preferred cleaning of part 13.1 can be done in parallel with part 14.1 and cleaning check of 

the stacked and brazed container can be done.  

 



    
 AMS TrackerAMS TrackerAMS TrackerAMS Tracker    Page 14 of 25 

 Thermal ControThermal ControThermal ControThermal Controllll Doc.Id. AMSTR-NLR-PR-056 

 SubsystemSubsystemSubsystemSubsystem Issue Issue 02 

 QM FM Heat eXchanger Cleaning Procedure Date  24 Aug 2008 

 

 

 

 

5 Cleaning procedure in steps 

5.1 Cleaning before brazing 

 

  HX Cleaning before brazing   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

1.  Record model (QM /FM) which will be cleaned Model -       

2.  Perform all steps in a clean room environment. Record class of the 

clean room.  

 e.g. 10,000    

3.  Perform all steps with gloves       

4.  Record cleaning agents used   IPA       

5.  Record cleaning cloth used          

6.  Check if all 5 holes of brazed stack of plates are still covered by 

stops. If not contact TTCS PM on how to proceed. 

 Yes/no    

7.   Clean outside of the stack with cloth and IPA       



    
 AMS TrackerAMS TrackerAMS TrackerAMS Tracker    Page 15 of 25 

 Thermal ControThermal ControThermal ControThermal Controllll Doc.Id. AMSTR-NLR-PR-056 

 SubsystemSubsystemSubsystemSubsystem Issue Issue 02 

 QM FM Heat eXchanger Cleaning Procedure Date  24 Aug 2008 

 

 

 

  HX Cleaning before brazing   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

 
8.  Take out the stop(s) one by one and clean with IPA with a cloth.  

Perform this step with the hole facing down.  

     

9.  
Check if no cloth is left in the opening 

     

10.  
Repeat steps 8 and 9 five times 

     

11.  
Take a picture of the result and document electronically 

     

12.  
Put the assembly in a plastic cup with high purity and clear IPA 

     

13.  
Perform ultrasonic cleaning as shown in Figure 4-1 

     

14.  Perform visual inspection of the IPA, take a picture and document 

electronically. If visible particles are present repeat step 12-14. 
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  HX Cleaning before brazing   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

15.  Perform TDS measurement with equipment as shown in Appendix I.  

If TDS > 0.045 ppm repeat 11-14. Consult TTCS PM when value 

stays above 0.045 ppm 

     

16.  Blow oil-free and filtered (10 µm) air, gaseous nitrogen, or argon 

gas to dry the stack 

     

17.  
End cleaning brazing stack 

     

18.  

Cleaning part 14.1   

     

19.  
Clean part 14.1 according to Table 4-1 

     

20.  
Put the part 14.1 in a plastic cup with high purity and clear IPA 
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  HX Cleaning before brazing   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

21.  
Perform ultrasonic cleaning as shown in Figure 4-1 

     

22.  Perform visual inspection of the IPA, take a picture and document 
electronically. If visible particles are present repeat step 12-14. 

     

23.  Perform TDS measurement with equipment as shown in Appendix I.  
If TDS > 0.045 ppm repeat 11-14. Consult TTCS PM when value 
stays above 0.045 ppm 

     

24.  Blow oil-free and filtered (10 µm) air, gaseous nitrogen, or argon 

gas to dry the stack 

     

25.  
End cleaning before brazing 

     

26.  If brazing is started immediately start with procedure AMSTR-NLR-
PR-052-Iss02 (the stack to container part) 
 

     

27.  
If brazing starts later. Perfrom steps 26 to 28.  

     

28.  Put part 14.1 in a clean bag, seal and store in a clean and dry 
environment 
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5.2 Cleaning before welding 

 

 

  HX Cleaning before welding   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

1.  Record model (QM /FM) which will be cleaned Model -       

2.  Perform all steps in a clean room environment. Record class of the 

clean room.  

 e.g. 10,000    

3.  Perform all steps with gloves       

4.  Record cleaning agents used   IPA       

5.  Record cleaning cloth used          
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  HX Cleaning before welding   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

6.  

Cleaning part 13.1   

     

7.  
Clean part 13.1 according to Table 4-1 

     

8.  
Put the part 13.1 in a plastic cup with high purity and clear IPA 

     

9.  
Perform ultrasonic cleaning as shown in Figure 4-1 

     

10.  Perform visual inspection of the IPA, take a picture and document 

electronically. If visible particles are present repeat step 12-14. 

     

11.  Perform TDS measurement with equipment as shown in Appendix I.  

If TDS > 0.045 ppm repeat 11-14. Consult TTCS PM when value 

stays above 0.045 ppm 
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  HX Cleaning before welding   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

12.  Blow oil-free and filtered (10 µm) air, gaseous nitrogen, or argon 

gas to dry the stack 

     

13.  End of cleaning part 13.1      

14.  Cleaning check on brazed stack after He-leak test 

 
 

     

15.  After brazing two checks are performed.      

16.  Check with brazing engineer if brazing has been performed clean 

enough to fulfil the requirements in section 3.1. If no consult TTCS 

PM how to proceed. If yes continue with step 17.  

     

17.  Put brazed stack on a clean white piece of cloth with the tubes 

facing in the air. Tap with a clean TBD instrument on the top side in 

between the tubes. 
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  HX Cleaning before welding   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

18.  Check if any particles are found on the white piece of cloth.  

If particles are found check with TTCS PM how to proceed.  

     

19.  If no particles are found perform a visual check with a (clean!!) 

light. If particles are found check with TTCS PM how to proceed, 

else go to next step 

     

20.  Clean surface of brazed stack 

 

     

21.  Make sure all entrances are closed by Swagelok cap & tape.      

22.  Connect tube to L1 with oil-free filtered (10 µm) air, gaseous 

nitrogen, or argon gas. 

     

Clean this Surface 
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  HX Cleaning before welding   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

 
23.  Open the only one hole on cleaned surface.      

24.  Adjust gas pressure to reasonable flow. (make sure there is gas 

come out from the hole) 

     

25.  Use #600 or #400 sandpaper to polish the surface.      

26.  Clean surface using clean cloth with IPA.      

27.  Repeat Step25 & 26. Until the surface become clean.      

28.  Disconnect the tube and close by cap. Close the hole of cleaned 

surface using tape. 
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  HX Cleaning before welding   company: date: 

   Fill in by hand.   engineer: location: 

Step Action Monitoring Value Result Comment √ 

29.  Put brazed stack on a clean white piece of cloth with the tubes 

facing in the air. Tap with a clean TBD instrument on the top side in 

between the tubes. 

     

30.  Check if any particles are found on the white piece of cloth.  

If particles are found check with TTCS PM how to proceed.  

     

31.  If no particles are found perform a visual check with a (clean!!) 

light. If particles are found check with TTCS PM how to proceed, 

else go to next step 

     

32.  Put part in a clean bag, seal and store in a clean and dry 

environment 

     

33.  Continue with orbital welding procedure described in AMSTR-

NLR-PR-054 

     

34.  End cleaning before welding.      
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Appendix 1:  Cleaning Equipment  
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